A previous report (1) described the formation of Salmonella typhimurium hybrids expressing antigens 9, Vi. and d by genetic crosses between a S. typhimurium recipient and a S. t,vphosa Hf'r donor. These hybrids retained the same degree of' mouse virulence as their S. typhimurium parent when tested with either C57 black or Swiss white mice. Furthermore, vaccination of' mice with S. typhosa vaccines conferred significant protection against challenge by these hybrid strains but not against their S. typhimurium parent. However, no conclusions were made regarding the protective role of individual S. tvphosa antigens. In the present report, further studies with this system are described which suggest that the somatic antigens are of' primary importance in conferring protection.
A previous report (1) described the formation of Salmonella typhimurium hybrids expressing antigens 9, Vi. and d by genetic crosses between a S. typhimurium recipient and a S. t,vphosa Hf'r donor. These hybrids retained the same degree of' mouse virulence as their S. typhimurium parent when tested with either C57 black or Swiss white mice. Furthermore, vaccination of' mice with S. typhosa vaccines conferred significant protection against challenge by these hybrid strains but not against their S. typhimurium parent. However, no conclusions were made regarding the protective role of individual S. tvphosa antigens. In the present report, further studies with this system are described which suggest that the somatic antigens are of' primary importance in conferring protection.
MATERIALS AND METHODS Mating procedures. S. typhimurium hybrids were obtained by the method previously described (1) . Briefly, overnight broth cultures (Penassay broth, Difco) of donor and recipient strains were centrifuged and resuspended in fresh broth. The concentrations of cells were adjusted to approximately 108/ml for the recipient and 2 x 108/ml for the donor. The donor suspension (0.1 ml) was then spread over 0.1 ml of the recipient lawn on minimal agar selective media. S. typhosa hybrids resulting from the cross between S. typhosa WR4208 and the S. typhimurium Hfr B2 were obtained in previous studies, as described elsewhere (3, 4) . The procedures employed for serological examination of the hybrids were essentially those described by Edwards and Ewing (2).
Vaccine. Acetone-killed vaccines were prepared by harvesting a 16-h growth in nutrient agar with saline and shaking the suspension of' bacteria in saline for 1 h with 3 volumes of acetone and then leaving it at room temperature for 3 days. After this, the acetone was removed by centrif'ugation and the bacteria were suspended in saline with 1: 10,000 thimerosal. HPB strain of' Swiss Webster white mice, random bred, from the colony of the Health Protection Branch, Health and Welfare Canada (15 to 18 g), were injected intraperitoneally with 0.5 ml of' vaccine (109 cells/ml) and challenged 2 weeks later with 2,500 organisms of the various hybrids by the same route.
RESULTS AND DISCUSSION Virulence of the hybrids. The antigenic structure and virulence level of' the parental and hybrid Salmonella strains employed are shown in Table 1 . All of the S. typhimurium hybrids resulting from crosses between S. typhosa Hfr WR4000 and S. typhimurium recipient strain WR5004 retained the same degree of virulence as the parental S. typhimurium, with a mean lethal dose of' less than 50 organisms. Recently, there have been reports of some loss of mouse virulence in hybrids of S. typhimurium as the consequence of'their acquisition of the somatic 9 antigen of S. enteritidis (6, 7) . However, in view of the facts that the source of the 9 antigen in those studies (S. enteritidis) differs from that in the present study (S. tvphosa) and that dif'ferent S. typhimurium strains were employed in each system, any attempt to comment on the apparent difference of our result would be premature.
Crosses between the S. tvphimurium Hfr B2 and S. tvphosa recipient strain WR4208 yielded the S. typhosa hybrids H47, H48, H49. and H52. The appearance of' the Vi antigen in hybrid H52 is due to its acquisition of the ViA determinant of' S. typhimurium as described previously (3, 4) . To examine the role of the Vi antigen in this protection system, two S. typhimurium hybrids, each expressing the Vi antigen but differing with regard to the somatic antigens, were employed as challenge organisms in mice immunized with vaccines prepared from S. typhosa hybrids expressing various antigenic combinations (Table 3 ). In no instance did the presence of the Vi antigen in a vaccine strain enhance the vaccine's protective capability as compared with one prepared from a non-Viexpressing hybrid of the same somatic antigenic constitution. Thus, it again appears as if the Vi antigen plays no part in the specificity of protection in this system. Overall, the differences in protection against the antigen 4-or the antigen 9-expressing challenge strains for a given vaccine in this experiment were not striking. However, where such differences were observed between these two hybrids, they were seen again to correlate with the specificity of the somatic antigen. aSwiss white mice (15 to 18 g) were inoculated intraperitoneally with 0.5 ml of vaccine (10' cells/ml) and challenged 2 weeks later by the same route with 2,500 organsms of the various hybrids (100 mean lethal doses). Survivors were counted after 21 days.
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